<19>B#S#ffrf (JP) (12) £t IB *Nf ffr ^ # (A) (ll)»fWtiB£W## 

#^2000 - 52475 
(P2000 - 52475A) 

(43) 'AM B ¥/j£l2*p 2 n 22 B (2000. 2. 22) 



(51)IntCL 7 

B 3 2 B 9/00 
27/00 
29/00 

B 6 5 D 65/00 
65/40 



FI f-m*(f£#) 

B 3 2 B 9/00 A 3 E 0 8 6 

27/00 4 F 0 0 6 

29/00 4 F 1 0 0 

B 6 5 D 65/00 4 K 0 2 9 
65/40 

m&m& *at# mimvms ol (±h h) m&K\zm< 





!&H¥10-224456 


(7DWSA 


000002897 








*B*f*BMfc££|fc 


(22) ABB 


^10^8^ 7 B (1998. 8. 7) 




»93KlSr^KW«Jnieisr-T 






(72)|8W# 


®# 1% 








«^H5»f«KTfr«ini@Brr-T a 1 # 1 ^ 








*B#WBMfc££*fcl*» 






(74)«3SA 


100111659 



















(54) [S89i©£;fiM /1U7&:7^Jl^fe«£rmx£ffifflLfcgUf*t 



(57) 

a«7^r jua©— *co®{c, -fb^mffi^ 
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1 

[«*JSi] S*f7^;UAcD— 7j©bic, {b^fflfiK 
gtetc«ts*sti^k«5©jg#»jg*S;it, sic, ram* 
»fc*©**»M»©±fc:. ^g«ffig£:fij£{c e fc.5>*$g? 

©Jilc, x?l/>-b*x;P7Jlo-;l^S-&#£fc:t:7 
JP©±Bft$}-£U CI tit, ^I7*3 + y 

[fi^JB2] «#7^;PA#. 2ttS#^U7 p DtfU 10 
A. 

MR**. :/vX^fc¥&«j«JU*fcJ:*afc&*e!>a** 20 
tt 3 ICgaiE-T * A* U7ft7^ JUA. 

[»#JB5] fl:*»ffijSfiffiK±*fc*»fb«©&* 
Mfcp. it (si) (o) &<&mmi&7cmiiis 

T^frU MIC, £*SSi (C) t** (H) ©Vim**— 30 
5 0A~5O0Affl|g|^0 1 II:, IGOMIIlS 
2. 3. 4 S fctt 5 l:E«-T5/VJ 7tt7 -f Jl'A, 
*HtS4*at-r*±EO»*«l.' 2, 3. 4. 5* 

&a6(ze4KT«AU7tt7^;uA. 40 

X£^»ffilCj;*&fc7;USx7A©j?&tSflil 

*»s«t«;its4#atr*±as©is*«i. 2. 3. 

[B#JH9] x^i/>-k--;UT;un-;i/Jtfi-&#: 

<h-r-5>±IBC9Ii*^ 1 . 2, 3. 4, 5. 6. 7 Sfctt 
8 IC 12® T * A* 'J 7 tt 7 ^ ;P A . 

->->7>^"&#>T&*^t*#ai:-rs±iE©tS*« 50 



^2 0 0 0-5 2 4 7 5 
2 

1. 2, 3. 4. 5. 6, 7. 8Sfctt9tCtB«-T-5A 
U7tt7^;UA. 

HatT4±EO**Sl . 2. 3. 4, 5, 6, 7. 
8. 9£fcttl 0»C|Bic"r*A*'J7l47WJI'A. 
[ffiti&H 1 2 ] MMf&f8L®ifi. -> 5 -y 7" U >7"#J 
S#trJl£«r«r«fc-r*±Ba©ai#Jlil . 2. 3. 4, 
5. 6. 7, 8. 9, lOifcttl ll:gmA'J7 
tt7f;UAo 

[|f*3S13] S**7^;UA©— 77©BIC. -(b^^vffl 

mmommmmzmtt. a^. K£ttg&Hb#j©^*» 
trt^;Ko±ric»tu. sic '>&<<»:*>. &jg7;i/3 

ic. '>^<<tfc. t- bz/-)Mt®mm*mircz£& 

[0 0 0 1] 

&±tf^n£&fflb/t*Wf*,rtc|i8U HlcfffKli. 
*^7ti«t^*^m^tC*fT*A*U 7ttlCgn, 

as^tt. w§*tt. ^tt^tc«nfcA*u7#7-<;uAt3 

[0 0 0 2] 

ic «*©&gfli*H6w, pg«an. aussn-o**. 

III. ±B20iaSffl*t»tt. rt*«©*K«*KpJt'r 

#rtt. ^t>t0-5. ^7>A*U7l4*^<g*$n*fe©T 

4/t'J7tt3H#tl/Ttt. «*.«, 7J1^5Z^A|S, <g> 
757^7^7>fM©±l:7;i'Sr:9A^ 
IC J; 0 M£ Mm L T fc -5 7 ^ 5 - 7 A 
It7^;UA, SIC :HUtfte-Uf>*iI»5^tt 

ifr(b e x ij x > tiict y v - 1 (Di&mtt&ffimfr <=> & 

•5 7 A S L < IJ7* 7 X 5=- >y ^ 7 -f A IC 4? U 
^bfX'JT f >^^Bg$n- hbfcmflt7^;l/A, 

t*x;i/7;up-;ufe-5^«x5 1 u>-^h' 

757f 'y i7 7-c ;i^A^WS^7^ ;UA»— 77©HIC. 
K^^#ffi^©#)Saffifi£fite (PVDS) ^ffl^T. 

S<t7;R^7Af«i«M» 
^SM*^ltfcM«7^;bA. SKU (£S75X-7 
(CVDS) Sffl^T. ^JA«. ttfl:^*. 

SE^t 7 5 x 7 a m <d m mmit® <nmmm z wl » it mm 

-J 4 JUA^#ftl<=>nT^-5. CtlbWA'U 7tt**t«. 



( 3 ) 

3 

mcDmtttmmis* m^t. s$&. it^m 

[0 0 0 3] 

tc^-m. mmx*. *^#x^tc*f-r-5#xA'j 

^?fflm&,tf£>Z>o Wz, ±m<D-^y7.9-y^y^^A 

<D±\z7)i>$-ry&$ : n i £mmtikmiz&K)mQMMLT 
f3.2>7)is. jua (c^vixn, ±e<z> 

<. #xAUTtttt:r;u=-^AM£i3 

lTbfc^J£b#£A*U7tt?Sim?tt&l.>„ 

[0 0 04] Mfc, ±m<D7$>)mtii-i)y">?fk®m& 
Z> ^Umt 'J 5 s > tffiO^E / V- 

6 & 3 7 -< ^Af b < tt -?=7 X y £ 7 ^ A co^ffi 
\Z its U jfijt if - 'J ^ >3Mffl&£ 3 - h b ft mm 7 4 )V A 

ic-^Ttt, ^licnu Ttt*«<h bxj£< &ffl$n 
;^t^ft©^>ftw^ s&s 7 -< ;ua(cov>t«, *e 

*#T(Cfc^T«. ^#XAU7ttt>l : b<lWL;b. 

o %^±ossfl?^#TT?«»^^xA*u Y&omtt: 

9 . 

[0005] &«c£fc. ±t2wy7X^y^7^;uA# 

/Sfiffi (PVDS) SrfflUT. IMtJiSit. SMt 

j^i^^Tii m.miJT,. 7km$wxm\ztt-rz>xx 50 
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»**tt**-r*astt 7 -< jua vfrn&mm-t?%u^z. t 
2ttsM'j7Dtfi/>7>i'M 1 mm 

mmTzziiiTitwm-v &-rbt>. 

r-uy&is- v?4 ji'AS-igfflbfcfcrott. s^gx? 

[0 0 0 6] HfC^fc, ±E<D^7Xf5/?7-fM« 

(cvds) sfflViT. «itfi, SHtSiSt. Kftrjus 

W^^-v J *^f e E<,a^(D7 P 7X5 1 yi77'^^AlCiE 

&iz77X^it¥mmm$:$mvTmmm(DMmm* 

»J*T«#fca*SU63nTV>* (#P,g5F 5 -2 8 7 1 0 

->-7>hX^^A^WSbfc^(c43^T«. ®?^^X 
mjTtttt. 5cc/m ! JW±T'*t3, ^bfe3fe^t 

T. ^*^XA'J7tt*fp]±$-a-^fca6(c. *^^b#/ 

<Dm%mv>mm& 1 0 0 0 A^izm^^mifs.^ 

>%ffim7 J )1&<D7°7 X-?KfoiZJ:Z>&m'£it 

-5. Hie «f*»<t»©j«»jitoi)ijp*jii<-r-5t. ^ 
«t^-tn*«ffl bfc»Ji*f sftffc-r* utf*-5. 

[0 0 0 7] 

*fi^#®«{tDlt*fi*^*)-a--SCi:C#lb. * 
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5 

-f. mty ■Ol'kn-Jjomz, ifr¥$z.fti$.&mz£Z> 
Z\tlii, £JS7;U=i*->F{t; 

■s®i*^ts®m&fc®\z£.z>u-T<< ytfmtWkzmi 
fDttim<Dmtt&&:m\zmmi-Tmmtt£m&v. io 

mtf7,&&tf*m%m\ztt-?z>iJ7,nv7mz&n, t*i 

7$*-h&gzm\z&n®i£im>bt<z<. m&-cm 
ntz&m£®,mm§h&3;ffiizmmi'mzz.£:tf-c%2>m 20 

[0 0 0 8] T&fc-fe. *^BJtt. mtt~7<<)V2±<D-?j 

comiz, it¥%m&&mz±%mmm\m<Dmmmm* 
m-i. jet. mmmmitv>><DMm»m<D±iz. mm%& 
fc&mz£zm®Mi£®<»Mmmm&mv. 

-5^ yifmimzmvtzctz&witi-rzrtVYtiiy 30 
-5. 

[0 0 0 9] ±l2W*5|Hj|co^T£! > TtC0H^*fflti 
T-M.\zm-L<mW-?Z. *5tmzfrfrZ>n*)7'&y J )[, 

®$:ffl^TM(cm#:B<J(C^-r^i, 01(1 *5£W\Z 

frfrz^vTuy-f ju±(Dmffimz-D\,*T*:<D~ m&m 
mucommmz^>^Tt<D-m^m^t^mm^mmm 

T$>Z>o 40 
[0 0 10] Jf, *^BJIC^^-2>A*U7'tt7-i';i/A 1 

sic km«^©^*«^3©±{c> wmm.mi$.& 
m\z&zmm.mtVi<DMmmwk4$:m-i. setcs^. ^ 
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1 atlTH 0 2(C*-r<fc^lC. _htBcD0 1 tC^TA 

\z. !&mf£t>&. wm&mm 6 sistt, sic, ktoj^ 

£-5. fcU. 02(Ci5UT. @ + > 2, 3. 4#fcL W 
Kg<i:iWli;ic«T?fe^)o ±l2<Dfi»J^«. *^W:**5A" 

j )iA&£.zfmmttiz^>^T^<D—m$:m7jk-? 

SfcWT'JfeO, *^BJ«^niCJ;0f!l^$n-5feWT« 

&i^ 0 #y*j;f. mmLtz^tf, ±iz<Dmmtt\z&^T 

[001 1] ^tc. *%Bji-i5ux. *m)\\zfrfrz>n 
£h iSitft^tco^xsiBj-r^t. *^b^(c^^ 

7^;^tLTH #'JX5 L l^>. tfu7ntf 

ux^i/>^W8&. #u k*x;u7;io -;k x^i^>- 

(Dy-oiAtt^L-y-b^^mT^^t^X-^^o iffil 
T> *^B^(c43lsT. ±te©WI&CD7i';UA^UL->- 

««ftft*fflt>T. ±aB<o«fllg**Sln?««tfl;-r-536r 

0. WSS©7^;i/A^:^U->- hiSMjftL, MIC #J;L 

m L T 1 MA ^ L 2 [6] (C5g# L T ^> gfflg© 7 -f ^ 

T, M7-fM©IIilTH 5~2 0 0ftmfi, 
J:D£?£L<te. 1 0~5 0/imfi#IJbK 

It. fit^ttt. gf^tt. H^tt. 6i*t*14. « 

SflMStt. ^oflll^^eic^. Ml-^IWT, ffl^©7 
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&m®±m. mmm. warn, amm. mxem. 

[0 0 12] 3;7c. *5tW\Z&^T> S«7^ JPAtt. 
lE*#X^L<tt^Sit;tfX^£/8lATigSX5X-7ffl 

tcSUI*lTjg;&SLTfcJ;<. $fc, 09*. «. <£*SX5>X 10 

tit. mtf, mtt7s<)VL.<nm.m\z. ^ 

ITtt, 0iJ;US\ i§JpJ5L $>Z>WZ. x.-?)li> 

7D-JI/3-hS, ^xa-hft, ^©fiil^Oa- hi* 
SfflUTn-hn^t^Tf, -?-©n- hmmtVT 

^wi. 2mm»mm(D-( y=>^ >mm%f-emm-tz>z\ 30 

2iI##'JXf U>f l/7^I/-h7>c;l'A> £it 
tt. 2H#t-1'D>7^MOTt5ri^IJL 

[0 0 13] ^fgBJiCfel^T. *^BJ{C^-5A* 

u 714:7 &£<a«u «g#£^j&t-£{t^**g 

tbTtt. 0d*tf. X^X^te^fflj&fite. 40 

emical Vapor Deposit ion ft. 
CVDS) #$ffl^T*l«IS?{t#)©^*^<&Jgfi£-r-5 

X, Mj9A*'XWffiMXSffifflU, JEtC gf* 
WXtLT, &iit;tfX^£<£fflU IiS7"7X?% 
£$lg^£*UfflT£X7X^{k^a,fflj£;&f£ (CVD 
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1--573fetCj;0Siigr«.c:t^T-#«.„ ±EtC*3^T. 

igtsx^xv^ggtu-cte. taix.^ isjg&x^x 

A^X&X^Xx\ v-f ^D&X7Xv4?©fg£e 

x tj 3$ t c j; ^ is £ g s £ m m -t & - 1 a» m £ l. i» „ 

[0 0 14] S^Wtc. ±E©X7X^t^4Bfi£fi& 

@T$>5. ±fE©0 3 iC^-TJ: o tc, ^fgi^tc&^T 
tt. X^XvflsSfcSWBjfcRgil 1 1 cD*£5P-v >A*- 1 
2rtJCES$nfc#^ffiLD-;H 3 3&^»tf7-f 

2£**9mu jg»c. ^»*f7-f^A2*. mmu-)v 

1 4£^bT^©j$ffiT*ift:231 • 1 5J1d5± 

ilt, *»wfc*^»Tta, #x#ysee 

16.1 7 4s«ktf. IW^Mgfl 8«^&tt*j!f 

x, ^rwasH^tt^oauHPffl^/v-* 

ti#7^M2«D±C. ^a-M7"7XV2 0tC«t 
oTX^XTSr^^^ii-, Ctl^,BB|^bT, ^L^*^ 

(C^^Ttt. -t-OPRfc. »9'liH?A15H:. ^-r 

>A-^.fcEH$nrv»-5mas2 1 ^em^©m7j^EP 

tt. 7^*7 h 2 2 *ffi»LTX7XV0^^tfigjt$ 

^LTtt«!DD-;P2 4l;#^T, *5BMK^*» 
^iSitT-SIlt^T-t-^fccDT-^-So fct*5. 04>. 2 5 

tstjOT^o, ^ntci^T^^B^ttpg^^n^fc© 

T'tt/j: d t \tW o * T t. ?S t tf $> Z> . 
[0015] ±b2(c13^t. SHkSi^©*S*88Hb#)K> 

^xtLTfi, m^i. 1. 1. 3. 3-rh7^f^ 

->7>, yifJk>7X Xd fcfJl'i>5'>, 7ir)k> 
7>. f-;i^MJx^yy7>, f-;i/h«jy h + -> 

>. 7iXJH~U/h + yy7>. ^^h'Jlh + y 
i>7>. t^^/f^y^nTh^yot-y-x ^coftil 
f^SffltSCi^ftS. *fgB^(ci3V^T. ±lB©<t 



( 6 ) 

9 

v^m^tmit^<n^X'h. 1. 1. 3. 3-rh7 

[0 0 16] *5fiWfc*t»T. ±KT?»ri6$n4Kfca 

tSCtAiTt, fflS. — »SCS iO, OfcfcU X 
5lSe«fflIf»liT$5. MIX. ±e©*fl:a*© 

SS i O, (fct'L, Xte, 1. 3~1. 9©$c£^ 

-r. ) T?*sn**fta*©H!i#ii*±«:fr*»*7f 

^-^Jcto^-ft-r***. — «9;wir. xofitd</jN$< 20 

Nta. ai (si) tmm (o> ^mm^Ttmtvx 
*ru mk:. (o t** (h> ©v»ra*»-3Er. 
sfctt. ■toiiii#©7c**«««ijffi7c*tbT'&wra 
*fc&*©S3fflK#>Sfc:i5. -t-oKJPsW. 5 OA 
~5 0 0Afflffi|T^O, II:. ±IB©&3M*J*7E*£ 

ssft;UTv»*t)OT**. sic. ±&<Dwtik.mme>mm 
mmt. &kmfr*>uz>it&®}&<£&-r2>m&\z\z, ^-© 30 

^SrTtSB (Xray Photoelectron 
Spectroscopy. XPS), :t>HS 
MSI (Secondary Ion Mass S 
pectroscopy. SIMS) 

putio, ±fe©£5ft$m£«§rf sct^T^-a 40 

fc©T&-5. *^HJfC43^T. ±ffi©®Kt;]£*© 

^#«M«lRi?<l:bT«. WkW 5 0 0 AtU.TT&'S £ <h 
*1S*K. UtttfHCfi. ^-©KJltLTtt. 5 0-5 
OOAf. J;0ffSL<a. 10 0~3 0 0AWMS 
L<, rfaLT. ±tetC*J^T. 3 0 OA. Jgfcte. 5 0 
OA«fc0JS<&«i, ■€-©JWilc^5y^«*«a6*ba< 
&-5>©Tif?£Kft<, Sfc, 10 OA. IICH, 5 0 
A*iTS^t, A* 'J 7tt<D2Sm£#-t-5> H t^'Sillc 
L<&t^*>©T£>-g>,, ±I2©:fcl^T. 
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H (t8««. RIX2 0 0 0S) SJflHT. 

t, -rectos. tyv-^xcii*xt^<t^ 

fife. ±aa©a*f7^;UA*©J:-5t:. W&tt 

mmt®>K>mm*Mi&?z>t§&\ztt. mmmm&w<-? 

:/5XvfcaMsn«isiffl#fi<&9. w&7<< 
)u>mtf'£it-rz<DT'tfi-2iV<u<, -^wtc«. 50 

~ 2 0 0 n /m i n & H <h 

[0 0 17] ^IC. *^HJ{ct5^T. *5£Wcj&»a*«A 

*>7"k-f0^f©l5lMMlffi (Phys i 
cal Vapor Deposit ionS, PVD 
ft) *fflt»T«i«»fl:»oai#*fflt*»ric-r*Ci:*«T 

OUT. *©*#MS*tf5t. 04(1 m^l&QjZM 

-5 2©tfT\ #^ttSLD-JP5 3*^»0tH-Tft;#^ 

;UA2«. #-f h'n-;P5 4, 5 5 4^LT, #iPL£: 
3-r^>yF7A5 6lCfrt$n5. 1SLT. ±tB© 
L it >^ r-*5A 5 6_htC3grt$tlfc'fk*» 

74 )ii±2<D&mmtyi<Dmmmmv>±.\z. <&o«5 7 

T.^-B-e.tlfe^*jH5 8. 4i7;R-^A, 
»{t7;i/5^^ASS*i»5!S-&, II:, i^S 

«. *<k7;i/3ri'>A*©«i«»ft«j©as»»«sj«j« 

A 2 Sr. ^f-f r-*P-;U5 5 ' . 5 4' LTl <9 tti 
L, m^m.0a-)l6 l»C#€f5l*c:tlC«t-3T. *^ 
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[0018] ±e&&^t, mmwumvmmmmtL 
-nt »*wtc*jR©Kfb«s**bfc»«-T?*ntftt 

ffl«jf£T£D, 0U*Jt £r-f Sf§ (Si), 7;i/^x^A 
(Al) . Ti/*>"}A (Mg) , #;i/->^A (C 
a) , *U9A (K) , XX (Sn) , th'J^A (N 
a) , (B) , (T i) , ft (Pb) . v 

JUJX^A (Zr) , -fyh>J«?A (Y) ^CD^M^m 

mttmm\zm-rz>h<D£VTi$. (s i) , tji io 
^n^A (ad m<D&m<Dmit®<Dmmmm&mfz> 

it "r^mmitm, T)v*—yi±m\M* ^^->^a 

<Z)«Elt 00 A It S i O, , A 1 Oi , MgO, ^co 
iiCMOi (fc*£U Mlt &«tc#£*U 

XODMIt &«S*KJ:oT*n*n«B#;i£fc 

H Ml (Si) H 0-2, 7;i^x^A (A 1 ) 
It 0-1. 5, T^v-^A (Mg) It 0-1, # 20 
;U->^A (Ca) It 0-1, ttVOA (K) It 0- 
0. 5, XX (Sn) It 0-2, ^hU^A (Na) 
It 0-0. 5, (B) It 0-1, 5, 

(Ti) H 0-2, ft (Pb) It 0-1, v^nn 
*A (Zr) teO-2, -fyb'J^A (Y) It 0- 

Tit -SSMi^-Mi (Si), T;U^-r>A (A 30 

i) «*wt &m2nzmiz2.\s<* T^m (s i> 

It 1. 0-2. 0, 7;^X^A (Al) It 0. 5 
-1. 5<0*KHCDtt©t>(D*figffl-rSCli:AtT#*, * 

ctoTSft^^ 08*. It 5 0 — 2 0 0 0A{£, 

<lt 1 0 0-1 0 0 0 A#£>i6Bft-rffi*(Cg#?LT 

Mf&T&Ctfim&ls^o £fc, *^lC:fe^Tlt SS 

[0 0 19] ^(C, ^miZ^T. *5£W\ZfrfrZ>/* 

U7tt^^;uA, **wt sm>t£*gj£Tsx5Pi/> 
ffiffldEtti^tsa-^^ >^mitm\z^^xmmt^ 
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lc, ifcgftsit 0Ux.lt 3fe*^J, £^3fl, pJffl»J, s 

U 01* It n-;io-F>j£, P9\£7u-)],zi-b 
ft, *XP-J^-hS, X^-Xp-JI/3-M£, 

It 0. 1 g/m 2 -1 0 g/m 2 (ftttttflg) ffi. » 
3: Kit 0. 5g/m ! -5g/m 2 (ft«RKSS) 
ic^^^^Jcn-^^ >yu ^^T% Imfgk&M. MIC 

±eo»igaj«»tUTtt, xfi/>-ex;p7ji/3- 

-jk ^^7;i/n -)im&mm-rz> z. 
;i/t*fc<z)ia'&*ij-&<i:UTJt 0Ox.it 7;i/n-;i/, 5 

0-70 fi*^IC*f L*, 5 0-3 0 a*gB0Df 'J^T« 
[0 0 2 0] JifElC&^T, ^U>-\d-)VT)Vu - 

L-nt CT^it B»fcf— ;i/©$*r*3&«» 

7 9-9 2 w t %T»*X^lx>-BBEtf-;i.*a^ 
^:^^y>'ftb^X5 1 I/> < aW^2 5-5 0^E;U%C0X 

ru>- tfx7;uxi * n t 

l^XAUJtt^tL, MIC, ^ejtt^icsn 
TV^fcOT&O, rfnLT, ±!2ICfe^T, x^l/>^ 
5 0^JU%«±(^)^(^«, i^XAUJtt^ 

fJl:fiTl, S^c, awttt)i<&*^ti^jf*l/ 

[0 0 2 1] *»CSfc, _hfBlC4o^T, *I7J^^y 

> ? ;i/=ix^A7;u=i+i>hMb^, ^^x^a7ju=i^ 

IC«, fi»JAfrt ^b^;*h^>>^> [Si (O-CH 
, ) 4 ] , fh7Xh + yy7> (S i (O-C 
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, H s ) , ) . fh7-fyyDJt?*y->7> CS i (O 
-i so-C, H, ) , ) , ft-7yh + -/->7> CS 
i (0-C, H, ) , ) , h*->~>5> 
( (H, C) , S i (O-CH, ) , ] . h'J* h*~> 
^^;U->5-> CH, CS i (O-CH, ) , ] , 
Jk/lF + y->7> C (Hj C) j Si (O-C 
t H. ) , ) ^©7;Un^->->7>-ft-&#j. fh7^h 
^vvMlOX^A CZ r (O-CH, ) 4 ] , fh7l 
h + ->v;Un~^A CZ r (O-C, H s ) , ) . =r V 

(Zr (O-iso-C 10 
, H, ) , ] , fh^T'F+yyj^r^A CZ r (0 

-c, H ( ) , ) #©> J ;i/a-^A7;m^->hMk'a- 

425. h^v^x^A CT i (O-C 

H, ) , ) . T^h^Xh + v^^x^A CT i (O-C 
, H s ) , ) . T-h5>-f v^ntf^g^-tfA CT i 
(O- i s o-C, H, ) , ) , fhy/'h + y^n 
"5 A CT i (O-C, H» ) 4 ] lOfJ-Z^ATJ^ 
*->Hft;^****tf*c:i:jJ«T?#--5. 

[0 0 2 2] ±E©*56W»C^*»*«|&aj««|K: 

'J ;* h*->->5>. \d—)V h'Ji'Pny7> > k*x;i/h 
'Jlh+yy^X k'XJU-MJX (j5-/h^->Ih 

->5>. r-*?i?*))l'**z/7n¥)],h l ) Xh 30 
*->->5>. /3- (3, 4-X7jT+->^>i7n'\+->;|/) 

h'J^h + yy7>, £xjl/ h 'J 7-fe h + ->->5->. r 
-^A7h7'DtJl'hU/h + y'->7>, N-/3 (7 

>, N-/3 (75/X9MI/) -r-7S/7*n t°Jb^5P 
JUv 5 ^ h*->->5>. FyDlf;UhUxh^ 
>>^>. h*X + -r-75/ 

T'Dtf^h Uih+->y7>. r-75/^Dt:^yij 
3->© l«£V>L-tnK±£«fflT*££a*T?3.5. 40 

[0023] ^CtCSfc. ±IB©*f!Wt^^-5«*BgifflJ5g 
#JfC:fc^Ttt. ±ge<DX^ 1/ >- t*x;P7;iO -)l>j*m 

IC5m&?BH7S >gi. #J;U;£. N. N-v?*3^U'<> 
>MU7 5 >. Mjyot°;i-7=>, MJ^7S>, 
h , J^>?;y7 5>^. 8£Sii:LT. Git 50 
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[0 0 2 4] tZ.^X\ *5!HJ{ciiViT. ±IB©X^U 
U cntc. 4>&<£:t>. ±f2©&JH7;Un*->Kfl;-& 

££tf»T€T-&. ILT, ±f2©3-7-^>^ 

ICft,*$M&LT*»g (#J. y5/-;Hi) ^££f& 
*-5tJt^sn-5 i b©Ti&s. Hie. ±gB©*^S*t, 

[0 0 2 5] ^{CSfc. *%B^tci5^T. *^BJt'^ 
*«JB»S««-r*Bl«llfe1fi»tUTtt. tfU^«, _hfB 

^u->-f >+fflfi£#j, -5-cD<a^©-i* >*m.f&®i$:&.m 

WWJ*SC*«fflL-. 09*. tf. 3t*. lajg. ^ffi. 

Ttt. 0iJ*«. #Uxfy>» ^{t/SU^Ptf 

uy&mmvtfijTi-isyj y%m%. #u 7 
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%®m, 7)v^-v Y&mm. x^v^jjg. ^mn# 
m. y^y-j^mm. ^yuymmm. ^v^ymm 

flg. -hD-b;UD-x. x5Mkfe;PP-x. 7-tr^;uy 
&HtHg. □> ? >. *if-r >#©^,^msg. 7vzi, * 

CO^^^^ffl-r^dt^T-^^),, MUX. *5£WlZ& 
21^^^. MIC #J;U;£, 

m, ttmm. m^nu &mm. mm. mmm±m. %im 
m. t^mm^uam^aMizmmv. mm. f^mmm 20 

[0 0 2 6] &\Z$itz. ^BMlZ^T. *^a^(c^^ 

Ulfl/X t|g*Ulfl/>. ig^S^'JX^U 
I/, X^I/>-^SEf^;P**^, 

flg, x^l/>-Ti7'J;^X^^M^#:. x^k>- 30 

7 ? 0 ^Wt&m&fo. x^i^-^^uji^^fi^- 

x5 1 U->-ypt:U'>*M-a-#:. *5\H^>7->/tf 

ffii?o^F^?p*;u# >SET^tt istzm^&tf >)*uyj 

5~ 1 0 0 p.m$L. IfJKti, 10~5 0(imfi^g 
[0 0 2 7] £Z.ZT'. *5£W\z£>^TiZ. ±fEcD<fc? 
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{g«ft#'jx^u->ti. &m&&%-fz>z\tfr£>mmv> 
B.mrf'pts. < s»^tt * m± $ -a- 3 t ^ o m&tf& z> *> 

^tt{S^S#UX?l/>lC. ftil£>#flig£:7V>b*T3;i 

t*)T'^. x.^uy-y'^y^m^m^yu 

iz. *»BJic*3^T. ±ie©<fc?&t- h->-;H48fflg 
«. ^^P-tr>®^*fflViT*-&LfcX5 1 U'>- a • * 

xi?y>-ys*^ (exxon chemical) 

tt§?CDfgp D p£ rx^if ^ h (EXACT) J , *s. 9 
'y ' *r 5.tl)V (DOW CHEMICAL) afiffliSS 
£ r77-rXT-C- (AFFINITY) . Kffi^ l"x 

>y-v (engage) j m<D*?n±>Mm;&m^ 

5ut#Tt5. **"WtC*S^»T, ±ffiCD^^P-fe>M 

So 

[0 0 2 8] *5BWK*»*»saJl«K:4sV»T 

&mz#frtiz>z\z:frt>. &mm®&&mi&-?z>mmtt 

Wtf>*-;nt, W.^tt, Sgittt. AKffii 
ft&jt£-f2>tm$:tiM\zm$ii'Tmmv. z\nt>&m 

»i. IiS#'Jx7-l/>, «t>t*# l Jifl/>. S^S 
^'Jlfl/X ^tt(S^S^UX^U>. 7f?uyPbfU 

>. jLj-uy-ya^uy^m^w. x^i/>-n^e 

g!X?;U^S-&#:. X^U>-7^ 

U JU&#m-&#> /fJK^^'JV-, #'J7't> 

fig. ^'JSftfxUry^i, fiftfx;i,-ifcfr 
UT>ftI^#. #u (^^) 7fj;p*«e. *U7 

^ij;u^hu^swB. tf'jy.^i/ymmm. t^up 

xh'JJU-X?U>^fi-&^ (AS^^Bg) . 7f'JP 
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fig) , *UlXfJl-«, #'J7 5K**Jg. tf'J* 

-x*-bm®m. #u \f-)V7)vn-)v^mm. x^ 

)V A ft U b -> - h frZ ttS fcSR b T<£ffl T -5 C <h **T 
-fJl/A&^bv- Hi. Jfcjgfr. — WftUbXfft^f[R]tC 10 

^•5= guma>£3 

[0 0 2 9] #|C. ^BMlz^T, &2£W\ZfrfrZ>rt 
73^-y3>ft, ^iltf¥bfflbfil*'f£#*fi& 

jc ±z,®wtw bm lwkji*^ br«ji-raw«bffl b ? 

2$lJ©m&V>bllMKfc*<:/©fc*x;i^ > 
X-5\H^. #'J£l^>*. xjJ?*->&. rJ"A^, 
©75*- hfflSS*3«*ttffl-r*Cli:**T?#*. Mb 30 

«, 0d/Ui. y-i Uy bif^\dTa-)izi- hfe. if =7 
f7D-;i/a-htt, +xn-hS, "jA*-XD-;un 
-hffi> y*>^->m> h^>y.yy-a-)iz2- b 

-T >^-ft<hbT«. 0. l~10g/m ! (&j&ttl£) 
<tOff*L<(t l~5g/m ! (ttftltttt) 

mmwLtavmm^mmtvxit. mz, is^-s^ux 

Biff bfcb b«#tt*5ffiit;:.=fc ^igSltf? Uffi L^filSOfiSJP 
b. LTH 5~100«mfi, <kD$?£b<tt. 10- 
5 0 Mmii^M* b^. *5!B^(C*J^T. _tf2© 
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±iB©7>#-a- hm&. 0tJA.tf, D-;m-K ^ 
7t73-K t-f7H-K f^7"3-f-. X^U-f 
n-K ^©ffc©zi-5V >^Ta-f-f >yi. ft 

5uW5Tt5. ±g2©:fc^T. 7>*-n- hSacD^ 
^StbTtt. 0. l~5g/m ! ||)[30ta 
*b^„ 

[0 0 3 0] ±gBW«t5tdbTS!iibfc*^td^<2) 

HfCiJI^T. 0. 5cc/m ! • d a y • a t mfiTFT 

B. ^zi> (MOCON) thS©^*aiSfl[SI)£« Cfll 
a^S, ^-^7Xh5> (OX-TRAN) 2/2 0] $rffl 
V>T2 3t. 9 0 %RH©^TjfliJ^-r-5dt^T^ 

[0 0 3 1] ±mcD£o lZVTMmi,ti*mWlZfrfr2> 

©&S£^*&g-r-5£jibfc#ffl&«*©fl^a>s& 
b. wpbT. ±«aif8iabfcfi»ffl««tt. a*. ?jc^ 

a*C»T4*^AiJ7tt. iSBJtt. BUfttt, W»«tt 

msh. &,m> ->*>y°-> jf-ok mm%. mmm. *s 
#?pj^©^D a uft v» b^a D D a . ©tip?,© 

Etcij^T, Sigft^bss-r^Tjffitc^^TiftHfl-r-s 

ffifflb, ^©p*gB©b- h->-;H4^flgS©ffi^*f[S]$ 
-&T. -^-ns-tfoa^a-sAv s:ti«-^©xtfi:$sta-a-t) 
BC-e©raa3SgB£t- h->-;ubT->-;P8B£^: 

7j)*ibT(i. ±fB©*ji#£, ^-©F*g«©H$*t(S]$ 
■e-TWOffltfS^. ^^('^^©XtScSra^^-fe-a-. M 

is-jvm, h77->-;hj, mys^-)vm. mm^o->- 
^aso ->-;m (tfa-->-;us) . t>fc*f*-> 
¥is->-;usi. nmis-)i>m. -5-©te^©t- 

«*©^li©^ffl##5S:«3g-r-5C:i:^T#^). ^-© 
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;i/#©^ftl<7)^rffiT'fT-5C<i:^T^-g)o 

tf-x^-f:/. y^-if-x^f ^©te^Fcoam 

[0 0 3 2] *^aj(C*5UT. 

ms,. mmsh. ^©te#©s*©^s©3fe*&g£Kffiffl 

[0 0 3 3] 

^z^ftrnzmnrz. 
mmm 1 

(1) . S*f<fcLT. J* 2 1 2 AtmC0 2^M#*'JX^- 
U>9-Uy^U- hX^JUASrfgfflU Htl^^^XT 30 
te^vffl^58g©iM9fiiLP-;kcgE*U TtB©ft 

frtr^^ 1 2 o A(Dmtmmz>mmmm&±m<D2mm 

n^uyruyfu- h7^;UA©— 7j©®{cjg 
(^&#) 

Kfotf7.m-&lt : ^/tM^Wvi/P^+i-^ : ^iiitf 
X : A.iJr^A= 1:10:10 (m® : s 1 m) 
K^ft/A-rtO^: 5. 5X10'*mbar 
3ig^-v WC-rtO*^a? : 6. 5X10-'mbar 
M-fiF7AMf*: 18kW 40 

y^juAcDmmmm •. 8 om/# 

(2) . ^(c. ±mT'mit&m<nMmmm : £Mf&i,rc2 

iWJxf U>t1/75-1/- hX^A£<£fflU 

cn^tts o ftA^mmmmcom k> m l p - ;nc^« 

^-•yA&Mmmzm^. mmfix&Wif&vtztfz, x 
i/^hD>t*-A (eb> tomjj^ZtkzKfomQMm 
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mmm<D±\z. mm2ooA<Dmt7)\,s.-<7A<Dmm 

iUMLfc. Hie. ±fE©^y;U5x^A©^* 

31. gHfcTJUSx^A©^*^*®©^^?^ 4 

0dyn*565dyn (C[S]± Lfc. 

ffiTj : 1 0 kw 

MSaS : 1 0 Om/m i n 

o) . ^ic, ±mT~mt7)\'=i-'7L.(DMMmmtm 
it&mvMmmm&M&L vtz 2 u ^uyj-u 

X^I/- h y^;UA£&/BU *r<Dnit7)\s5.'\-<7A 

<Dmmmmv>m\z. y7t7wi$ML, ^-©m 

feB«CX*7t:7P- hffla-MMU x^|/>-f 
-JUT^p-Jkftag-ft; (I5 : l/>'&f$3 2 ; EM) 
1 0S»gB. f h7lh*yy7>3 4ttftg&. *15 

m»g&, fyyptf;pTJun-;n oasgB. -?-©*&. 

=i7SX 0. 1 7S*gB. X#^->->7>, 3. 4 

og/m ! (ftjft^ffi) ©p-5v ypm&Mf&v. & 

V»T, 12 0tTl»JOiffilLT3-fy>y'«« 

fe 0 #fc. ±fe©/\*'jT147^;uA©p-^^ yvrnt 

(4) . ±sBT'EPB'J^ffig*^Lfc2ttM# 
# >) X5 1 U >r- l" 7? V- h ;l/A* h* 7^ 7 5 
h«©miiHOtBLD-;Utc^#b. ^©TOmffiB® 

'yuzy&v^z.-vm&mmz*. 5 g /m ! 
vtco 'A^t. ±$i<D^z^-hmmmmmmtz. 

7 0 (im<Di&m&^ , )X.^U>7^ ^ASr K7-f75^ 
[0 0 3 4] 2 

(1) . MiLT. f$2 0AmO2iI##iJ7"n 

tru>7-r;uA (^Wk^x^iC^ai?. g„ D p«, g 

H-I. )tB3 0tllp D D ) Z.n*7°z7X-? 

it^n.mi$.&giw<Dj£K>misn-)\,\zmmis. t>b©^ 
1 5 0 AcDmitmm<DmmmfgL&±s&<D2mm 

#/l?U 7o \£V>7 << JUA©— 77©ffiirjgfiEL-fc„ 

> : K^7?X : 'S'J >7A= 1:11:10 : s 1 

m) 

^^^-^ >y\*-F^©S^S : 5. 2xi0"mbar 
^^•lr>/N*-rt©K^ : 5. lXlO'mbar 

i&n ■ mmh^Am^mti •. i8kw 

7 4 Jl/A©Sgit^g : 7 0m/» 

(2) . ^ic. ±itt-mt&m<»Mmmm&Mf$.Ltz2 
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QiZM&Mmm&VMQmLa-MzSimv, ^ti£p 
-A (EB) in»jfr«fc.fc*KJfcJ|£3K*ffifcJ:D. ± 

aBT»fl:a*03H#j»«i*»ric ufc 2 «i3g#* y t*d tf 

U>7^;i/AO«<ta*©*#*J«©±t. JRJ92 0 0 

A©8Hk7;P5X7A©^*i*j&£^j&L;t 0 Sic. ± 

D^-ffla*16U&. SMk:7;U5X7A©^# 10 

»MS®©SS3fi7J«. 4 2 d y n^e, 6 5 d y nit(6] 

£B7j : 1 0 kw 

©SiSS : 1 0 Om/m i n 

(3) . ^ctr. ±BT»ft7;us^"7A©£#»Btiii 

^;UA£{£fflU ^OSft7^5A,^OAOl*iI© 
Sic, ^7t'7WJM«fflL, tOSlfigcyjt 
73- hfflP-;b£SBgU x^U>- t*-;UT;P3- 
;U*Jt-&fr (X^l/>"&#^2 9^)1%) 1 OliX 20 
Th5ih4 : yy7>3 44*35. TklOfiirgB, -fy 

o. 1 7a*»^6fta*tt»Kifi«*sffifflu. em 

0. 8g/m ! (tt&Rtt) (D^i-t-j ysfWkltMfS. 
U ^UT?. 1 2 0tTlMMltT3-f-f >^ 
i«*fs£LT, #fEWC*^SA*y 7t£7-r;PA£ 
SJiSLfc. isBWA'JTtt^^AOP-TV > 

f«fl;Blo±K:, 9l#tt^T. ±sB©:7*5 k:7TOM£ 

/hut, 7?\£7-( y^rui&wi&mmi,. mm<Dg,&<D 30 

(4) . #UT\ ±l2T9»mil* i^^Lfc 2 ttl# 

0{Uba-;Kce#L, ^-cDEpWJ^ffiSsiic. ^5t:7 
n-;m- H}**ffltiT2®«{kS<7)7j?iJ^U'^>^7 
5*- hfl!tt*ai*4. 5g/m ! m&mW) ©*£■ 
T1IIT- hJB»*JWi*»(fcLifc. &U 

T. ±!B©55*- hJH&*iWJI®C. /P£7 0miti© 
MM##'J^'PtfU->7W^A*H7'f 7S^- Kb 
T, *»WJC^^««H*tSilifiLfc. 40 

[0035] mmm 3 

(1 ) . MtlT, J9£ 1 5 /im(D2iIttt'TD> 

SIOUlUD-JHCS#b. TEO*ftTJSS15 0A© 
»{ti£3S©»S*«Bt&±aH© 2 il#t-f o > 7 -i ;ua 
©— ^©ffifCJg/SLfc 
(^#&#) 

7. : '\U r 7A= 1:11:10 : s 1 m) 

>A-p*)©^£g : 5. 2X10 s mbar 50 
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3^3^>A-fi©*£g : 5. lXlO'mbar 
ftiH • fIh*7A«tA : 18kW 
7*;PA©*SI2Sft : 7 0m/# 
^#3S : HPtill 

(2) . ^sc, ±asTtt<ta*©**»jK*»riEUfc2 

(eb) m%kj33s:\zj:z&.fom&Mmmz&r). ±ibt- 
&<Dmit&m<Dmmmm<D±iz. mm2o oA©nt7 

;i/5x^Aco^#j»M®('. TfBcD^ftT-nD^-fiaas 

^®3I7jtt, 4 5dynA^6 5dynt|6]±lfc„ 

fflTJ : 1 0 kw 

$agi§lt : 1 0 0 m/m i n 

(3) . -A\z, ±m-t&n£7)us.-oj*<DMmnm£m 
{£&m<Dmmmm&&f&. vtc 2 mmw-$ u n d > 7 -< 

Jl/A£{£fflU ^oJSft?;^^"?^©!^®! 
C ?5fc:7EPBiJ«£&jaU ^©Ilfe|l;y7k'7 
n- hfflP-Jl^BBSU x^i/>- t'x^T^p-^ 
^fi-g-ft: (If|/>Mf3 2 ; EJl/%) I0fi*g($. 
h7lh+y-/7>3 4fiaaU. 7kl5ft»gf. -TV/' 
Dlf^a-JHOIia!, -^©flU. HI75>0. 
1 7HSSB, X#*->->5>3. 4Si«^5ft«*tt 
W»»j«to&ttfliU :n^^7b7a-^-hSi; 
iOn-f-f^l/T, J»S1. 2g/m ! (4£JRK 
^) ©P-5^>^K£rJ£f>KU 1 2 0tT2 

T. ±tB©^5k*7TOJ«g£fflUT, ^5k*7f>*ffi 

(4) . *^T», ±fBTTOJi^ffiS*^bfc2WM# 
t^D>7-f^A&H7'f75*- hti©?ill iiOffib 
p-;Hcg»U *fiDBJ»J»ffiJBiBK:, ^5hf7P-;u 
3- h&£^T2^*L^©#U7U-:5'>J&5 5*- 
hffl«*#J*4. 5g/m ! (fiiftll) <D«^T&I 
UT. 55*-hfliS»»JJi£Jgj£Lfc. 2fcV»-C, ±IB 
©5 5*- hffl^*?fiJB®(C, fS7 0tfmCDSSM 
'jyPt°l/>7^;i/A^H7-f 55*- hL-T. #1691 

\zfrfrz>mmtt&mmi>ft. 
[0036] mmm 4 

JtfB©HJ&0iJ 1 © (4) (C*5UT. TOJ*£ffi;i£jg/&L 

fc2iiWJxfu>fU7i'i/- h7^;PA©Enwj 

itfilffiC- 75^-hfflifii^bT, J¥£7 0 
Mm©{g^S^'Jx5 1 l/>-7^;i/A* F51" 5 5* - h 
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[gfflL. iP£ 2 0 Mmlc^in^^SJJf LffiLL&j^S, 
iS70 Mm©ffi&gtf 'JX^|/>:7^,M/A£t¥LfcBL 
7S^-hL, tny^tt, ±IB©5IM0iJl t^:<R1« 
CUT. *«MtCi^*S«'»S«ifiLfc. 
[0 0 3 7] HJg0iJ 5 

±.%i(Dmmm2(D (4) ic&^t. 

#U:/PfcfL>:7^UA£F5l'53*- hLTSlW 
£§?ifi-r-5ttfc D iC, WJi^ffi«^^Lfc2tt5S#^ 

D£HLP-,iHci£*L. to«Iloll;, jgUff 

bit. 20 
[0 0 3 8] -£M&\ 6 
±ffi©*Jfifif!l3 0 (4) iCfet^T. Wm#5e*^b 

- hmtkmnm^vx. iS7 o um<DM&wtfV7° 
-rsttfroic TOJ^ffis^^b/c2ttM#7-'f □> 

^JUASrlfLtBL^S*- h«S©|g 1 M 0 ttl L P -JU 

g^uxf i/>*ffif l, 2 o Aimicc:n<&^HStf 

LmLL&#£, JS£ 7 0 Mm<D»M##U:/PtfU-> 30 
7wJl/A*ffbffiL7 3^- ^nUWIi. ±8B© 

[0 0 3 9] ttfe^J 1 

(1) . SWtlT. 1 2 /zmCD2W^##UX^ 

i/>fi/7^i/-h7^M^iffli, ±mo)mmmi 

-h7^M©-*©If;, aMa£*®£*M0t£?g<$ 
LT. A*U7tt7^;UA*g!ifib, MIC. 

(2) . ftl7j, J¥£ 7 0 /zm©{£^S#'Jx5 1 l/>7^ 

*<Dzini-tknmwW\z. ±ISW2^M#^'Jx?l^> 
rU7^1/- h JPAW^S*- hffll£«iJ/iE£*f 

[0 0 4 0] Jt*50iJ 2 50 



(1) . ±ie©SlffiC«J 1 © (2) lClB®L^Si^:< 
I»I#ICLTJ¥£ 1 2 «m©2ilW'JXfl/>fl'7 

IC, ±lE©Hiffi0i! 1 tl^flMcLT, -hfecDA*'JTl47^ 
£iSL, MIC g{t7J^r>)A©l«il03Dt!i!! 

SIC 75*-hffltttaiSMl/t. 

(2) . te*, JPS 7 0 Mm©«8&#2j?'J 7"D tl/>7 
^;UA£JB*L, ^CD— TJCDHlCPP^^S^iS 

l. ^<D^ia±mm^mmz. ±t£,<D2mmw-# , )7°n 

^©M#£h*^<7S*-^ 3 >£felC,J;9«Jf LT, ffl 
H»£8!i£Lfc. 
[0 0 4 1] JttSe^J 3 

(1) . ±fe©*JS0«l t^<|Sl^lCbTJ?$ 1 2 Atm 
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